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Patients receiving zidovudine should be monitored for the development of: 


Select one: 


Hypertension% 
Myelosuppression ¥ 

Teer Rose Wang (ID:113212) this answer is correct. Clinically significant 
reductions in red and white blood cells have been observed with zidovudine 


therapy. 


Edema ® 
Pulmonary fibrosis % 


Marks for this submission: 1.0/1.0. 


TOPIC: Human immunodeficiency viruses 


LEARNING OBJECTIVE: 
To understand the side effects of zidovudine in HIV treatment. 


BACKGROUND: 


Human Immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired immunodeficiency 
syndrome (AIDS). There are two types, HIV-1 (North America and Western Europe) and HIV-2 (West Africa). 
The HIV life cycle starts with the virus attaches to CD4 cells and fuses with the host cell. Then HIV RNA is 
reverse transcribed to DNA. This DNA integrates with host DNA which is then transcribed to mRNA. This 
mRNA is translated into long HIV proteins which are then cleaved to smaller functional proteins. From these 
proteins, viral units assemble and take a portion of the host cell's membrane which it uses as an envelope 
before budding off. HIV can be transmitted sexually, parenterally, perinatally and through breastfeeding. 


Due to the reduced immune system function from HIV, those infected are pre-disposed to death from 
opportunistic infections or cancer within 10-15 years. Treatment involves combination antiretroviral therapy 
(ART) which can help patients manage their condition for the long-term when started as early as possible in 
the diseases’ progression (reduces viral load and slows disease progression) 


Signs and symptoms can present in 40-90% of patients and typically begin after 1 - 4 weeks from exposure. 
Symptoms can include fever, lethargy, myalgia, rashes, headache, pharyngitis, adenopathy, aseptic 
meningitis, oral ulcers, genital ulcers, thrombocytopenia, leukopenia, transaminitis. Goals of therapy include 
improving survival, slowing disease progression, improving quality of life, reducing viral load, prevent/reverse 
immunologic impairment, prevent opportunistic infections, prevent transmission of HIV and prevent the 
development of drug-resistant strains of HIV. 


Pharmacologic treatment involves different drug classes including nucleoside reverse transcriptase inhibitors 
(NRTIs), Non-nucleoside reverse transcriptase inhibitors (NNRTIs), protease inhibitors (PI), fusion inhibitors, 


CCR5 antagonists and integrase inhibitors (II). Treatment involves combination therapy with 2 NRTIs + Il or 2 
NRTIs + NNRTI or 2 NRTIs + PI (boosted). 


Zidovudine (Retrovir®) is an NRTI that works by competitively incorporating into a growing viral DNA strand 
and cause the strand to terminate. Common side effects include nausea/vomiting, headache, dyslipidemia 
and hepatic effects. Clinically significant reductions in red and white blood cells (e. myelosuppression) have 
been observed with zidovudine therapy, usually occurring a month or later after treatment initiation. As such, 
regular blood tests should be performed, especially in patients who have impaired hematopoietic ability. 


RATIONALE: 
Correct Answer: 


* Myelosuppression - Clinically significant reductions in red and white blood cells have been observed 
with zidovudine therapy. 


Incorrect Answers: 
e Hypertension - Hypertension is not a side effect of zidovudine. 
e Edema - Edema is not a side effect of zidovudine. 


* Pulmonary fibrosis - Pulmonary fibrosis is not a side effect of zidovudine. 


Question 2 


1D 54985 


TAKEAWAY/KEY POINTS: 


Zidovudine is an NRTI that works by incorporating into viral DNA and inducing termination. It has been 
associated with anemia/bone marrow suppression. 


REFERENCE: 


[1] Harris M, Montessori V, Montaner JSG. HIV Infection. In: Compendium of Therapeutics Choices. Ottawa, 
ON: Canadian Pharmacists Association. https://mymtx.ca. 

[2] Sax PE. Acute and early HIV infection: clinical manifestations and diagnosis. In: Post T, ed. UpToDate. 
Waltham, MA. www.uptodate.com. 

B] Retrovir® (zidovudine). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtxca. 


The correct answer is: Myelosuppression 


A patient with HIV develops an infection, of which Pseudomonas sp is the suspected causative agent. 
The most appropriate fluoroquinolone therapy for this infection is: 


Select one: 
Norfloxacin % 
Levofloxacin %. 
Ciprofloxacin. Y 


Rose Wang (ID:113212) this answer is correct. Ciprofloxacin has the most 
antipseudomonal activity: 


Moxifloxacin % 


Marks for this submission: 1.0/1.0. 
TOPIC: Human Immunodeficiency Virus (HIV) 


LEARNING OBJECTIVE: 


To understand how to treat Pseudomonas infections in HIV patients. 


BACKGROUND: 


Human Immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired immunodeficiency 
syndrome (AIDS). There are two types, HIV-1 (North America and Western Europe) and HIV-2 (West Africa). 
The HIV life cycle starts with the virus attaching to CD4 cells and fusing with the host cell. Then HIV RNA is 
reverse transcribed to DNA. This DNA integrates with host DNA, which is then transcribed to mRNA. This 
mRNA is translated into long HIV proteins, which are then cleaved into smaller functional proteins. From 
these proteins, viral units assemble and take a portion of the host cell's membrane, which it uses as an 
envelope before budding off. HIV can be transmitted sexually, parenterally, perinatally, and through 
breastfeeding. 


Due to the reduced immune system function from HIV, those infected are predisposed to death from 
opportunistic infections or cancer within 10-15 years. Treatment involves combination antiretroviral therapy 
(CART), which can help patients manage their condition for the long term when started as early as possible in 
the disease’s progression (reduces viral load and slows disease progression) 


Signs and symptoms can present in 40-90% of patients and typically begin after 1 - 4 weeks from exposure. 
Symptoms can include fever, lethargy, myalgia, rashes, headache, pharyngitis, adenopathy, aseptic 
meningitis, oral ulcers, genital ulcers, thrombocytopenia, leukopenia, and transaminitis. Goals of therapy 
include improving survival, slowing disease progression, improving quality of life, reducing viral load, 
preventing/reversing immunologic impairment, preventing opportunistic infections, preventing transmission 
of HIV, and preventing the development of drug-resistant strains of HIV. 


Pharmacologic treatment involves different drug classes, including nucleoside reverse transcriptase inhibitors 
(NRTIs), Non-nucleoside reverse transcriptase inhibitors (NNRTIs), protease inhibitors (PI), fusion inhibitors, 
CCR5 antagonists, and integrase inhibitors (II). Treatment involves combination therapy with 2 NRTIs + Il or 2 
NRTIs + NNRTI or 2 NRTIs + Pl (boosted). 


For patients with Pseudomonas infections in the community, fluoroquinolones (FQ) can be used. They are 
bactericidal antibiotics that work by inhibiting DNA synthesis in the bacteria, For pseudomonas infections, 
ciprofloxacin and levofloxacin are the FQ's of choice, however, ciprofloxacin is the drug of choice due to its 
better antipseudomonal activity. 


RATIONALE: 
Correct Answer: 


e Ciprofloxacin - Ciprofloxacin has the most antipseudomonal activity. 


Incorrect Answers: 
* Norfloxacin - There is another fluoroquinolone with better activity against Pseudomonas, 


* Levofloxacin - Levofloxacin has antipseudomonal activity, however, there is another option with 
better activity. 


e Moxifloxacin - There is another fluoroquinolone with better activity against Pseudomonas. 


Question 3 
ID: 55000 


Incorrect 


TAKEAWAY/KEY POINTS: 


FQ's are bactericidal antibiotics. For pseudomonas infections, ciprofloxacin and levofloxacin are the FQ's of 
choice, with ciprofloxacin having better antipseudomonal activity. 


REFERENCE: 


[1] Harris M, Montessori V, Montaner JSG. HIV Infection. In: Compendium of Therapeutics Choices. Ottawa, 
ON: Canadian Pharmacists Association. https://myrxtx.ca. 

[2] Sax PE. Acute and early HIV infection: clinical manifestations and diagnosis. In: Post T, ed. UpToDate. 
Waltham, MA. www.uptodate.com. 

[B] Watkins RR, Lemonovich TL. Diagnosis and Management of Community-Acquired Pneumonia in Adults. Am 
Fam Physician. 2011;83(11):1299-1306. http://www.aafp.org/afp/2011/0601/p1299.html. 

[4] Fluoroquinolones (CPhA Monograph). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 


The correct answer is: Ciprofloxacin 


A patient with HIV is treated with a combination of drugs, one of which is abacavir. 


What is the mechanism of action of abacavir? 


Select one: 


Prevention of the integration of the X 


wind enoa th hed cal genome Rose Wang (ID:113212) this answer is incorrect. This 


is the mechanism of action of integrase inhibitors. 


Inhibition of the assembly of viral particles * 
Inhibition of viral protease activity * 
Inhibition of the reverse transcription of the viral RNA genome Y 


Marks for this submission: 0.0/1.0. 


TOPIC: Human Immunodeficiency Virus (HIV) 


LEARNING OBJECTIVE: 


To understand the mechanism of action of different HIV medications. 


BACKGROUND: 


Human Immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired immunodeficiency 
syndrome (AIDS). There are two types, HIV-1 (North America and Western Europe) and HIV-2 (West Africa). 
The HIV life cycle starts with the virus attaches to CD4 cells and fuses with the host cell. Then HIV RNA is 
reverse transcribed to DNA. This DNA integrates with host DNA which is then transcribed to mRNA. This 
mRNA is translated into long HIV proteins which are then cleaved to smaller functional proteins. From these 
proteins, viral units assemble and take a portion of the host cell's membrane which it uses as an envelope 
before budding off. HIV can be transmitted sexually, parenterally, perinatally and through breastfeeding. 


Due to the reduced immune system function from HIV, those infected are pre-disposed to death from 
opportunistic infections or cancer within 10-15 years. Treatment involves combination antiretroviral therapy 
(ART) which can help patients manage their condition for the long-term when started as early as possible in 
the diseases’ progression (reduces viral load and slows disease progression) 


Signs and symptoms can present in 40-90% of patients and typically begin after 1 - 4 weeks from exposure. 
Symptoms can include fever, lethargy, myalgia, rashes, headache, pharyngitis, adenopathy, aseptic 
meningitis, oral ulcers, genital ulcers, thrombocytopenia, leukopenia, transaminitis. Goals of therapy include 
improving survival, slowing disease progression, improving quality of life, reducing viral load, prevent/reverse 
immunologic impairment, prevent opportunistic infections, prevent transmission of HIV and prevent the 
development of drug-resistant strains of HIV. 


Pharmacologic treatment involves different drug classes including nucleoside reverse transcriptase inhibitors 
(NRTIs), Non-nucleoside reverse transcriptase inhibitors (NNRTIs), protease inhibitors (PI), fusion inhibitors, 
CCR5 antagonists and integrase inhibitors (II). Treatment involves combination therapy with 2 NRTIs + Il or 2 
NRTIs + NNRTI or 2 NRTIs + Pl (boosted). 


Abacavir is an NRTI that works by competitively incorporating into a growing viral DNA strand and cause the 
strand to terminate. More specifically, reverse transcriptase is a viral enzyme which synthesizes 
complementary DNA from viral RNA. NRTIs compete with deoxynucleotide triphosphates for incorporation 
into the growing DNA viral strand. Once NRTIs become incorporated into the growing strand, they block 
further strand elongation and thus signal for the strand to be terminated. NNRTIs (e.g. efavirenz, nevirapine, 
delavirdine, etravirine, rilpivirine) work by inhibiting reverse transcriptase through non-competitively binding 
and altering its catalytic site. 


The mechanism of action of integrase inhibitors (e.g. dolutegravir, raltegravir and elvitegravir) involves the 
prevention of the integration of the viral genome into the host cell genome. The mechanism of action of 
protease inhibitors (e.g. atazanavir, darunavir, fosamprenavir, lopinavir, ritonavir and tipranavir) involves 
preventing the cleavage of large polypeptide chains into smaller active viral peptides by inhibiting viral 
protease activity. The mechanism of action of fusion inhibitors (e.g, enfuvirtide) involves inhibition of the 
fusion between the viral particle and the host cell. Enfuvirtide binds to the gp41 protein on the viral envelope, 
preventing it from binding to its receptor on the host cell. 


RATIONALE: 


Correct Answer: 


Question 4 
ID: 54998 


Incorrect 


* Inhibition of the reverse transcription of the viral RNA genome - Abacavir is a nucleoside reverse 
transcriptase inhibitor (NRT!) with this mechanism of action. 


Incorrect Answers: 


* Prevention of the integration of the viral genome into the host cell genome - This is the 
mechanism of action of integrase inhibitors. 


-Inl ion of the assembly of viral particles - This mechanism of action is too broadly described, 
and anti-HIV medications have a more specific mechanism of action. 


* Inhibition of viral protease activity - This is the mechanism of action of protease inhibitors. 


TAKEAWAY/KEY POINTS: 


Abacavir is an NRTI that works by competitively incorporating into a growing viral DNA strand and causing 
the strand to terminate. 


REFERENCE: 


[1] Harris M, Montessori V, Montaner JSG. HIV Infection. In: Compendium of Therapeutics Choices. Ottawa, 
ON: Canadian Pharmacists Association. https://myrxtx.ca. 

[2] Sax PE. Acute and early HIV infection: clinical manifestations and diagnosis. In: Post T, ed. UpToDate. 
Waltham, MA. www.uptodate.com. 

[B] Ziagen® (abacavir). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtxca. 

[4] Prezista® (darunavir ethanolate). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 

[5] Tivicay® (dolutegravir sodium). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 

[6] Fuzeon® (enfuvirtide). In: Compendium of Pharmaceuticals and Specialties, Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 

[7] Intelence® (etravirine). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 


The correct answer is: Inhibition of the reverse transcription of the viral RNA genome 


A 45 year old HIV-positive male develops a severe rash with a fever after a change in his HIV 
medication regimen. 


The most likely agent to cause of this adverse effect is: 


Select one: 
Abacavir Y 
Raltegravir X 
Emtricitabine * 


Rose Wang (ID:113212) this answer is incorrect. Emtricitabine is not the most 
likely agent to cause a hypersensitivity reaction. 


Lopinavir + Ritonavir combination * 


Marks for this submission: 0.0/1.0. 


TOPIC: Human Immunodeficiency Virus (HIV) 


LEARNING OBJECTIVE: 
To understand the side effects of HIV treatment. 


BACKGROUND: 


Human Immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired immunodeficiency 
syndrome (AIDS). There are two types, HIV-1 (North America and Western Europe) and HIV-2 (West Africa). 
The HIV life cycle starts with the virus attaches to CD4 cells and fuses with the host cell. Then HIV RNA is 
reverse transcribed to DNA. This DNA integrates with host DNA which is then transcribed to mRNA. This 
mRNA is translated into long HIV proteins which are then cleaved to smaller functional proteins. From these 
proteins, viral units assemble and take a portion of the host cell's membrane which it uses as an envelope 
before budding off. HIV can be transmitted sexually, parenterally, perinatally and through breastfeeding. 


Due to the reduced immune system function from HIV, those infected are pre-disposed to death from 
opportunistic infections or cancer within 10-15 years. Treatment involves combination antiretroviral therapy 
(CART) which can help patients manage their condition for the long-term when started as early as possible in 
the diseases’ progression (reduces viral load and slows disease progression) 


Signs and symptoms can present in 40-90% of patients and typically begin after 1 - 4 weeks from exposure. 
Symptoms can include fever, lethargy, myalgia, rashes, headache, pharyngitis, adenopathy, aseptic 
meningitis, oral ulcers, genital ulcers, thrombocytopenia, leukopenia, transaminitis. Goals of therapy include 
improving survival, slowing disease progression, improving quality of life, reducing viral load, prevent/reverse 
immunologic impairment, prevent opportunistic infections, prevent transmission of HIV and prevent the 
development of drug-resistant strains of HIV. 


Pharmacologic treatment involves different drug classes including nucleoside reverse transcriptase inhibitors 
(NRTIs), Non-nucleoside reverse transcriptase inhibitors (NNRTIs), protease inhibitors (PI), fusion inhibitors, 
CCR5 antagonists and integrase inhibitors (II). Treatment involves combination therapy with 2 NRTIs + Il or 2 
NRTIs + NNRTI or 2 NRTIs + PI (boosted). 


Question 5 
1D: 55007 


Corect 


Abacavir is an NRTI that works by competitively incorporating into a growing viral DNA strand and cause the 
strand to terminate. More specifically, reverse transcriptase is a viral enzyme which synthesizes 
complementary DNA from viral RNA. NRTIs compete with deoxynucleotide triphosphates for incorporation 
into the growing DNA viral strand. Once NRTIs become incorporated into the growing strand, they block 
further strand elongation and thus signal for the strand to be terminated. that works by competitively 
incorporating into a growing viral DNA strand and cause the strand to terminate. Common side effects of 
NRTIs include nausea/vomiting, headache, dyslipidemia and hepatic effects. 


Patients starting abacavir therapy are at risk of developing a hypersensitivity reaction within the first six 
weeks of treatment. In order to identify which patients are at a higher risk of developing this adverse 
reaction, testing for the presence of the HLA-B-5701 allele is recommended. If the HLA-B-5701 allele is 
absent, the patient is not at risk of developing the hypersensitivity reaction. 


RATIONALE: 
Correct Answer: 


* Abacavir - Patients starting abacavir therapy are at risk of developing a hypersensitivity reaction. 


Incorrect Answers: 
* Raltegravir - Raltegravir is not the most likely agent to cause a hypersensitivity reaction. 
© Emtricitabine - Emtricitabine is not the most likely agent to cause a hypersensitivity reaction. 


* Lopinavir + Ritonavir combination - Lopinavir + Ritonavir combination is not the most likely agent 
to cause a hypersensitivity reaction. 


TAKEAWAY/KEY POINTS: 


Abacavir is an NRTI that works by incorporating into viral DNA and inducing termination. It has been 
associated with hypersensitivity reactions related to the HLA-B-5701 allele. 


REFERENCE: 


[1] Harris M, Montessori V, Montaner JSG. HIV Infection. In: Compendium of Therapeutics Choices. Ottawa, 
ON: Canadian Pharmacists Association. https://myrxtx.ca. 

[2] Sax PE. Acute and early HIV infection: clinical manifestations and diagnosis. In: Post T, ed. UpToDate. 
Waltham, MA. www.uptodate.com. 

[3] Ziagen® (abacavin). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 


The correct answer is: Abacavir 


A patient with HIV is admitted to the hospital for symptoms of pneumonia. She is treated empirically 
levofloxacin 750mg IV q24h and ceftriaxone 1g IV q24h. Her symptoms do not improve and the 
ans suspect infection with Pneumocystis jirovecii. 


The INCORRECTLY listed treatment is: 


Select one: 


Pentamidine as first- ¥ 


line therapy Rose Wang (ID:113212) this answer is correct. Pentamidine is an 


alternative or second-line therapy. 


Sulfamethoxazole-trimethoprim as first-line therapy * 
Atovaquone, dapsone and primaquine as second-line therapy * 
Pentamidine as second-line therapy * 


Marks for this submission: 1.0/1.0. 


TOPIC: Human Immunodeficiency Virus (HIV) 


LEARNING OBJECTIVE: 
To understand the treatment for Pneumocystis jirovecii pneumonia (PCP). 


BACKGROUND: 


Human Immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired immunodeficiency 
syndrome (AIDS). There are two types, HIV-1 (North America and Western Europe) and HIV-2 (West Africa). 
The HIV life cycle starts with the virus attaches to CD4 cells and fuses with the host cell. Then HIV RNA is 
reverse transcribed to DNA. This DNA integrates with host DNA which is then transcribed to mRNA. This 
mRNA is translated into long HIV proteins which are then cleaved to smaller functional proteins. From these 
proteins, viral units assemble and take a portion of the host cell's membrane which it uses as an envelope 
before budding off. HIV can be transmitted sexually, parenterally, perinatally and through breastfeeding. 


Due to the reduced immune system function from HIV, those infected are pre-disposed to death from 
opportunistic infections or cancer within 10-15 years. Treatment involves combination antiretroviral therapy 
(ART) which can help patients manage their condition for the long-term when started as early as possible in 
the diseases’ progression (reduces viral load and slows disease progression) 


Signs and symptoms can present in 40-90% of patients and typically begin after 1 - 4 weeks from exposure. 
Symptoms can include fever, letharav, myalaia, rashes, headache, pharvnaitis, adenopathy, aseptic 


Question 6 
1D: 54982 


Corect 


Fiag question 


meningitis, oral ulcers, genital ulcers, thrombocytopenia, leukopenia, transaminitis. Goals of therapy include 
improving survival, slowing disease progression, improving quality of life, reducing viral load, prevent/reverse 
immunologic impairment, prevent opportunistic infections, prevent transmission of HIV and prevent the 
development of drug-resistant strains of HIV. 


Pharmacologic treatment involves different drug classes including nucleoside reverse transcriptase inhibitors 
(NRTIs), Non-nucleoside reverse transcriptase inhibitors (NNRTIs), protease inhibitors (PI), fusion inhibitors, 
CCR5 antagonists and integrase inhibitors (II). Treatment involves combination therapy with 2 NRTIs + Il or 2 
NRTIs + NNRTI or 2 NRTIs + Pl (boosted). 


Pneumocystis jirovecii is a fungus that spreads in an airborne manner. The less virulent strains usually do not 
cause infections in adults, as most patients have developed antibody resistance during their childhood. 
However, immunocompromised patients (especially those with a CD4 count < 200 cells/mcL) are at risk of 
developing pneumonia secondary to Pneumocystis jirovecii. Sulfamethoxazole-trimethoprim (SMX-TMP) is 
the recommended first-line therapy. Second-line therapy includes dapsone + trimethoprim, primaquine + 
clindamycin, atovaquone, or pentamidine. 


RATIONALE: 
Correct Answer: 


* Pentamidine as first-line therapy - Pentamidine is an alternative or second-line therapy. 


Incorrect Answers: 


* Sulfamethoxazole-trimethoprim as first-line therapy - This is a correctly listed treatment as first- 
line. 


* Atovaquone, dapsone and primaquine as second-line therapy - This is a correctly listed treatment 
as second-line. 


e Pentamidine as second-line therapy - This is a correctly listed treatment as second-line. 


TAKEAWAY/KEY POINTS: 


For opportunistic infections involving Pneumocystis jirovecii, SMX-TMP is the first-line option for treatment in 
HIV-positive patients. 


REFERENCE: 


[1] Harris M, Montessori V, Montaner JSG. HIV Infection. In: Compendium of Therapeutics Choices. Ottawa, 
ON: Canadian Pharmacists Association. https://myrxtx.ca. 

[2] Bondy L, Walmsley S. Prevention and Treatment of Opportunistic Infections in HIV-Positive Patients. In: 
Compendium of Therapeutics Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 
[B] Sax PE. Acute and early HIV infection: clinical manifestations and diagnosis. In: Post T, ed. UpToDate. 
Waltham, MA. www.uptodate.com. 


The correct answer is: Pentamidine as first-line therapy 


A female patient diagnosed with HIV is starting treatment with a combination of antivirals, one of 
which is efavirenz. 


All of the following statements are correct regarding efavirenz EXCEPT: 


Select one: 
A rash may occur during the early stages of therapy * 
Adverse effects include sleep disturbances, abnormal dreams, and depression * 
Efavirenz is contraindicated in pregnant women due to its teratogenic effects * 


Its mechanism of action {v - 
involfes inhibition of viral Rose Wang (ID:113212) this answer is correct. Efavirenz is a 


proteases non-nucleoside reverse transcriptase inhibitor (NNRTI). 


Marrs for this submission: 1.0/1.0. 
TOPIC: Human Immunodeficiency Virus (HIV) 


LEARNING OBJECTIVE: 


To understand the mechanism of action of different HIV medications. 


BACKGROUND: 


Human Immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired immunodeficiency 
syndrome (AIDS). There are two types, HIV-1 (North America and Western Europe) and HIV-2 (West Africa). 
The HIV life cycle starts with the virus attaches to CD4 cells and fuses with the host cell. Then HIV RNA is 
reverse transcribed to DNA. This DNA integrates with host DNA which is then transcribed to mRNA. This 
mRNA is translated into long HIV proteins which are then cleaved to smaller functional proteins. From these 
proteins, viral units assemble and take a portion of the host cell's membrane which it uses as an envelope 
before budding off. HIV can be transmitted sexually, parenterally, perinatally and through breastfeeding. 


Due to the reduced immune system function from HIV, those infected are pre-disposed to death from 
opportunistic infections or cancer within 10-15 years, Treatment involves combination antiretroviral therapy 
(CART) which can help patients 


Question 7 
ID: 55010 


Corect 


UIE useases pPIOyIesIUN (SUULLE VINAI UAU diU SIUWS UIEA>E pI UYIESIUNIJ: 


Signs and symptoms can present in 40-90% of patients and typically begin after 1 - 4 weeks from exposure. 
Symptoms can include fever, lethargy, myalgia, rashes, headache, pharyngitis, adenopathy, aseptic 
meningitis, oral ulcers, genital ulcers, thrombocytopenia, leukopenia, transaminitis. Goals of therapy include 
improving survival, slowing disease progression, improving quality of life, reducing viral load, prevent/reverse 
immunologic impairment, prevent opportunistic infections, prevent transmission of HIV and prevent the 
development of drug-resistant strains of HIV. 


Pharmacologic treatment involves different drug classes including nucleoside reverse transcriptase inhibitors 
(NRTIs), Non-nucleoside reverse transcriptase inhibitors (NNRTIs), protease inhibitors (PI), fusion inhibitors, 
CCR5 antagonists and integrase inhibitors (II). Treatment involves combination therapy with 2 NRTIs + Il or 2 
NRTIs + NNRTI or 2 NRTIs + Pl (boosted). 


The mechanism of action of NRTIs (e.g. abacavir, zidovudine, tenofovir, emtricitabine) works by competitively 
incorporating into a growing viral DNA strand and cause the strand to terminate. More specifically, reverse 
transcriptase is a viral enzyme which synthesizes complementary DNA from viral RNA. NRTIs compete with 
deoxynucleotide triphosphates for incorporation into the growing DNA viral strand. Once NRTIs become 
incorporated into the growing strand, they block further strand elongation and thus signal for the strand to 
be terminated. 


NNRTIs (e.g. efavirenz, nevirapine, delavirdine, etravirine, rilpivirine) work by non-competitively binding to the 
viral reverse transcriptase thereby inhibiting its action through alteration of the catalytic site. Once bound to 
the reverse transcriptase enzyme, causing a conformational change in the protein which prevents it from 
catalyzing any further DNA elongation. Side effects include nausea, vomiting, rash and drowsiness (especially 
with efavirenz). Efavirenz could also lead to CNS side effects including vivid dreams and should also be 
avoided in women of childbearing age unless two contraceptive methods with different mechanisms of 
action are used to avoid pregnancy. 


The mechanism of action of integrase inhibitors (e.g. dolutegravir, raltegravir and elvitegravir) involves the 
prevention of the integration of the viral genome into the host cell genome. The mechanism of action of 
protease inhibitors (eg. atazanavir, darunavir, fosamprenavir, lopinavir, ritonavir and tipranavir) involves 
preventing the cleavage of large polypeptide chains into smaller active viral peptides by inhibiting viral 
protease activity. The mechanism of action of fusion inhibitors (e.g, enfuvirtide) involves inhibition of the 
fusion between the viral particle and the host cell. Enfuvirtide binds to the gp41 protein on the viral envelope, 
preventing it from binding to its receptor on the host cell. 


RATIONALE: 
Correct Answer: 


* Its mechanism of action involves inhibition of viral proteases - Efavirenz is a non-nucleoside 
reverse transcriptase inhibitor (NNRTI). 


Incorrect Answers: 


e Arash may occur during the early stages of therapy - Rash with efavirenz can occur and if severe 
(associated with fever, blisters, or skin degeneration) should be discontinued. 


+ Adverse effects include sleep disturbances, abnormal dreams, and depression - This statement is 
true. 


+ Efavirenz is contraindicated in pregnant women due to its teratogenic effects - Efavirenz should 
be avoided in women of childbearing age. 


TAKEAWAY/KEY POINTS: 
Efavirenz is an NNRTI that binds to the viral reverse transcriptase thereby inhibiting its action. 


REFERENCE: 


[1] Harris M, Montessori V, Montaner JSG. HIV Infection. In: Compendium of Therapeutics Choices. Ottawa, 
ON: Canadian Pharmacists Association. https://myrxtx.ca. 

[2] Sax PE. Acute and early HIV infection: clinical manifestations and diagnosis. In: Post T, ed. UpToDate. 
Waltham, MA. www.uptodate.com. 

[3] Ziagen® (abacavir). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtxca. 

[4] Prezista® (darunavir ethanolate). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: 
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The correct answer is: Its mechanism of action involves inhibition of viral proteases 


All of the following statements are correct regarding protease inhibitors (Pls), EXCEPT: 


Select one: 


The mechanism involves inhibition of viral protease such that functional new HIV particles can'tbe * 
synthesized 


Other than unboosted atazanavir, all protease inhibitors are associated with metabolic dysfunction * 


Resistance to one protease inhibitor ¥ ee , 

confers resistance to all protease Rose Wang (ID:113212) this answer is 

inhibitors correct, Resistance with one PI does not confer 
resistance to all PIs. 


Protease inhibitors are associated with multiple drug-drug interactions % 


Marks for this submission: 1.0/1.0. 


TOPIC: Human Immunodeficiency Virus (HIV) 


LEARNING OBJECTIVE: 
To understand the mechanism of action of different HIV medications. 


BACKGROUND: 


Human Immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired immunodeficiency 
syndrome (AIDS). There are two types, HIV-1 (North America and Western Europe) and HIV-2 (West Africa). 
The HIV life cycle starts with the virus attaches to CD4 cells and fuses with the host cell. Then HIV RNA is 
reverse transcribed to DNA. This DNA integrates with host DNA which is then transcribed to mRNA. This 
mRNA is translated into long HIV proteins which are then cleaved to smaller functional proteins. From these 
proteins, viral units assemble and take a portion of the host cell’s membrane which it uses as an envelope 
before budding off. HIV can be transmitted sexually, parenterally, perinatally and through breastfeeding. 


Due to the reduced immune system function from HIV, those infected are pre-disposed to death from 
opportunistic infections or cancer within 10-15 years. Treatment involves combination antiretroviral therapy 
(ART) which can help patients manage their condition for the long-term when started as early as possible in 
the diseases’ progression (reduces viral load and slows disease progression) 


Signs and symptoms can present in 40-90% of patients and typically begin after 1 - 4 weeks from exposure. 
Symptoms can include fever, lethargy, myalgia, rashes, headache, pharyngitis, adenopathy, aseptic 
meningitis, oral ulcers, genital ulcers, thrombocytopenia, leukopenia, transaminitis. Goals of therapy include 
improving survival, slowing disease progression, improving quality of life, reducing viral load, prevent/reverse 
immunologic impairment, prevent opportunistic infections, prevent transmission of HIV and prevent the 
development of drug-resistant strains of HIV. 


Pharmacologic treatment involves different drug classes including nucleoside reverse transcriptase inhibitors 
(NRTIs), Non-nucleoside reverse transcriptase inhibitors (NNRTIs), protease inhibitors (PI), fusion inhibitors, 
CCR5 antagonists and integrase inhibitors (II). Treatment involves combination therapy with 2 NRTIs + Il or 2 
NRTIs + NNRTI or 2 NRTIs + Pl (boosted). 


The mechanism of action of NRTIs (e.g. abacavir, zidovudine, tenofovir, emtricitabine) works by competitively 
incorporating into a growing viral DNA strand and cause the strand to terminate. More specifically, reverse 
transcriptase is a viral enzyme which synthesizes complementary DNA from viral RNA. NRTIs compete with 
deoxynucleotide triphosphates for incorporation into the growing DNA viral strand. Once NRTIs become 
incorporated into the growing strand, they block further strand elongation and thus signal for the strand to 
be terminated. 


NNRTIs (e.g. efavirenz, nevirapine, delavirdine, etravirine, rilpivirine) work by non-competitively binding to the 
viral reverse transcriptase thereby inhibiting its action through alteration of the catalytic site. Once bound to 
the reverse transcriptase enzyme, causing a conformational change in the protein which prevents it from 
catalyzing any further DNA elongation. Side effects include nausea, vomiting, rash and drowsiness (especially 
with efavirenz). Efavirenz could also lead to CNS side effects including vivid dreams and should also be 
avoided in women of childbearing age unless two contraceptive methods with different mechanisms of 
action are used to avoid pregnancy. 


The mechanism of action of integrase inhibitors (e.g. dolutegravir, raltegravir and elvitegravir) involves the 
prevention of the intearation of the viral genome into the host cell genome. The mechanism of action of 
fusion inhibitors (e.g. enfuvirtide) involves inhibition of the fusion between the viral particle and the host cell. 
Enfuvirtide binds to the gp41 protein on the viral envelope, preventing it from binding to its receptor on the 
host cell. 


The mechanism of action of protease inhibitors (e.g. atazanavir, darunavir, fosamprenavir, lopinavir, ritonavir 
and tipranavir) involves preventing the cleavage of large polypeptide chains into smaller active viral peptides 
by inhibiting viral protease activity. This prevents HIV maturation, infection of cells and replication. Side 
effects include Gl intolerances, increased bleeding in hemophiliacs, hyperlipidemia, new-onset/worsening 
diabetes, insulin resistance and hyperglycemia and risk of cardiovascular disease due to metabolic syndrome 
from agents within this class. All protease inhibitors except unboosted atazanavir cause hyperlipidemia. 
Metabolic dysfunction such as hyperglycemia and hyperlipidemia have been associated with Pls, especially 
unboosted Pls due to higher doses used. The only PI not associated with metabolic dysfunction is unboosted 
atazanavir. Boosting is done with ritonavir (a protease inhibitor), allowing for lower and less frequent dosing 
of Pls, while maintaining efficacy. Pls are metabolized by CYP3A4 and multiple drug-drug interactions exist 
including rifampin, carbamazepine, phenytoin and other CYP3A4 inducers. 


RATIONALE: 


Correct Answer: 


e Resistance to one protease inhibitor does not confer resistance to all protease inhibitors - 
Resistance with one PI does not confer resistance to all Pls. 


Incorrect Answers: 


© The mechanism involves i ition of viral protease such that functional new HIV particles can't 
be synthesized - This is the mechanism of action of Pls. 


* Other than unboosted atazanavir, all protease inhibitors are associated with metabolic 
dysfunction - This statement is true. 


* Protease inhibitors are associated with multiple drug-drug interactions - Due to their metabolism 
by CYP3A4, multiple drug-drug interactions exist. 


TAKEAWAY/KEY POINTS: 
Protease inhibitors work bv preventina the cleavaae of larae nolvpentide chains into smaller active viral 
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peptides through inhibition of viral protease activity. Resistance with one PI does not confer resistance to all 
Pls. 
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The correct answer is: Resistance to one protease inhibitor confers resistance to all protease inhibitors 


All of the following statements are correct regarding raltegravir therapy EXCEPT: 


Select one: 


Adverse drug feactions include nausea, diarrhea, headache and depression % 
It does not inhibit or induce the x 


CYP450 enzymes Rose Wang (ID:113212) this answer is incorrect. This 
statement is true. 


It is indicated as second-line therapy or as first-line in advanced HIV disease Y 


Raltegravir causes relatively little dyslipidemia as an adverse-effect compared to protease inhibitors % 


Marks for this submission: 0.0/1.0. 
TOPIC: Human Immunodeficiency Virus (HIV) 


LEARNING OBJECTIVE: 
To understand the mechanism of action of different HIV medications. 


BACKGROUND: 


Human Immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired immunodeficiency 
syndrome (AIDS). There are two types, HIV-1 (North America and Western Europe) and HIV-2 (West Africa). 
The HIV life cycle starts with the virus attaches to CD4 cells and fuses with the host cell. Then HIV RNA is 
reverse transcribed to DNA. This DNA integrates with host DNA which is then transcribed to mRNA. This 
mRNA is translated into long HIV proteins which are then cleaved to smaller functional proteins. From these 
proteins, viral units assemble and take a portion of the host cell's membrane which it uses as an envelope 
before budding off. HIV can be transmitted sexually, parenterally, perinatally and through breastfeeding. 


Due to the reduced immune system function from HIV, those infected are pre-disposed to death from 
‘opportunistic infections or cancer within 10-15 years. Treatment involves combination antiretroviral therapy 
(CART) which can help patients manage their condition for the long-term when started as early as possible in 
the diseases’ progression (reduces viral load and slows disease progression) 


Signs and symptoms can present in 40-90% of patients and typically begin after 1 - 4 weeks from exposure. 
Symptoms can include fever, lethargy, myalgia, rashes, headache, pharyngitis, adenopathy, aseptic 
meningitis, oral ulcers, genital ulcers, thrombocytopenia, leukopenia, transaminitis. Goals of therapy include 
improving survival, slowing disease progression, improving quality of life, reducing viral load, prevent/reverse 
immunologic impairment, prevent opportunistic infections, prevent transmission of HIV and prevent the 
development of drug-resistant strains of HIV. 


Pharmacologic treatment involves different drug classes including nucleoside reverse transcriptase inhibitors 
(NRTIs), Non-nucleoside reverse transcriptase inhibitors (NNRTIs), protease inhibitors (PI), fusion inhibitors, 
CCR5 antagonists and integrase inhibitors (II). Treatment involves combination therapy with 2 NRTIs + Il or 2 
NRTIs + NNRTI or 2 NRTIs + PI (boosted). 


The mechanism of action of NRTIs (e.g. abacavir, zidovudine, tenofovir, emtricitabine) works by competitively 
incorporating into a growing viral DNA strand and cause the strand to terminate. More specifically, reverse 
transcriptase is a viral enzyme which synthesizes complementary DNA from viral RNA. NRTIs compete with 
deoxynucleotide triphosphates for incorporation into the growing DNA viral strand. Once NRTIs become 
incorporated into the growing strand, they block further strand elongation and thus signal for the strand to 
be terminated. 


NNRTIs (e.g. efavirenz, nevirapine, delavirdine, etravirine, rilpivirine) work by non-competitively binding to the 
viral reverse transcriptase thereby inhibiting its action through alteration of the catalytic site. Once bound to 
the reverse transcriptase enzyme, causing a conformational change in the protein which prevents it from 
catalyzing any further DNA elongation. Side effects include nausea, vomiting, rash and drowsiness (especially 
with efavirenz). Efavirenz could also lead to CNS side effects including vivid dreams and should also be 
avoided in women of childbearing age unless two contraceptive methods with different mechanisms of 
action are used to avoid pregnancy. 


The mechanism of action of integrase inhibitors (e.g. dolutegravir, raltegravir and elvitegravir) involves the 
prevention of the integration of the viral genome into the host cell genome. Side effects include nausea, 
diarrhea, headache, rash, upper respiratory tract infection, fatigue, insomnia and depression. Raltegravir does 
not inhibit CYP P450 enzymes or p-glycoprotein, has a low incidence of lipid changes, should not be taken 


with magnesium or aluminum antacids and can increase serum ALI. 


The mechanism of action of protease inhibitors (e.g. atazanavir, darunavir, fosamprenavir, lopinavir, ritonavir 
and tipranavir) involves preventing the cleavage of large polypeptide chains into smaller active viral peptides 
by inhibiting viral protease activity. The mechanism of action of fusion inhibitors (e.g. enfuvirtide) involves 
inhibition of the fusion between the viral particle and the host cell. Enfuvirtide binds to the gp41 protein on 
the viral envelope, preventing it from binding to its receptor on the host cell. 


RATIONALE: 


Correct Answer: 


* It is indicated as second-line therapy or as first-line in advanced HIV disease - integrase inhibitors 
(e.g. raltegravir) are indicated as first-line in combination with two NRTIs or NNRTI + NRTI. 


Incorrect Answers: 


+ Adverse drug reactions include nausea, diarrhea, headache and depression - These are side 
effects of raltegravir. 


It does not inhibit or induce the CYP450 enzymes - This statement is true. 


Raltegravir causes relatively little dyslipidemia as an adverse-effect compared to protease 
i jitors - This statement is true. 


TAKEAWAY/KEY POINTS: 


Integrase inhibitors work through prevention of the integration of the viral genome into the host cell 
genome. Raltegravir does not inhibit CYP P450 enzymes or p-glycoprotein, has a low incidence of lipid 
changes, should not be taken with magnesium or aluminum antacids and can increase serum ALT. 
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[6] Fuzeon® (enfuvirtide). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 


[7] Sustiva® (efavirenz). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 


The correct answer is: It is indicated as second-line therapy or as first-line in advanced HIV disease 
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